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(54) TIME LAPSE RECORDING/REPRODUCING DEVICE 



(57) With a time lapse recording/reproducing device 
for applying time lapse recording/reproducing process- 
ing to a video image signal gained through a video sur- 
veillance system and the like, a recording control unit 
(14) performs controlling by giving directions so that a 
signal obtained by applying picture compression 
processing to an inputted video signal in a picture com- 
pression/expansion circuit (11) provided with a means 
for intra-frame picture compression/expansion process- 
ing is recorded on rigid platters of a hard disk driver (12) 
as a moving picture and at the same time the foregoing 



signal is recorded intermittently on an optical disk of an 
optical disk driver (13), and, when an alarm signal is 
inputted, the foregoing signal is recorded on the rigid 
platters for a predetermined period of time as a moving 
picture and then has the recording operation ended, 
thus realizing a time lapse recording/reproducing 
device, whereby recorded moving pictures of the 
scenes just before and after the time when an alarm sig- 
nal is inputted and also intermittently recorded pictures 
covering a long period can be obtained. 
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Description 

Field of Vie Invention 

[0001] The present invention relates to a time lapse 
recording/reproducing device, in which a continuous 
recording and an intermittent recording can be per- 
formed simultaneously by combining two record media 
and, upon receiving a trigger signal inputted from out- 
side, information of the scenes before and after the 
receipt of the trigger signal can be stored as moving pic- 
tures. 

Background of the invention 

[0002] In a business utilizing a video system, a tape 
type time lapse recording/reproducing device using a 
VHS video tape has been generally employed. With the 
NTSC system, an ordinary home magnetic record- 
ing/reproducing device (VTR) has a function of record- 
ing/reproducing only moving pictures formed of 30 
frames per second. In contrast, a- time lapse record- 
ing/reproducing device can handle not only a recording 
of moving pictures but also a recording mode relatively 
close to a moving video picture formed of several 
frames per second to a recording mode of one frame for 
every few seconds or one frame for every few minutes. 
(The recording operation except for the above recording 
of moving pictures is referred to as an intermittent 
recording hereafter.) When the video images recorded 
according to the foregoing intermittent recording are 
reproduced, the resulting video images look like jerky 
ones with frame-by-frame advance. Conversely, how- 
ever, one reel of tape can record video images for tens 
to hundreds of hours, thus making it possible to record 
video images for long hours. 

[0003] Because of this feature, a time lapse record- 
ing/reproducing device is widely used in banks, post 
offices, convenient stores and the like for a security pur- 
pose, and also in railway stations, street intersections 
and the like for watching and studying the movement of 
humans and vehicles. Particularly, demands from the 
security industry for the time lapse recording/reproduc- 
ing device are high. 

[0004] The time lapse recording/reproducing device 
uses the same reel of tape repeatedly while performing 
an intermittent recording in normal times. When the end 
of the reel of tape is reached in video image recording, 
the reel of tape is automatically rewound to the begin- 
ning of tape and the recording process is resumed. As a 
result, video images can be stored on the tape for tens 
to hundreds of hours from the present time to the future 
although the video images are intermittent 
[0005] One of the functions required of a time lapse 
recording/reproducing device for the security industry is 
provision for an alarm input signal tapped off from an 
external trigger terminal. There will be no particular 
problems as long as video images are recorded inter- 



mittently under normal circumstances. However, when 
an emergency situation such as a burglary and the like 
occurs, it is most desirable to record the scene in ques- 
tion in detail. In order to cope with this requirement, 

5 many time lapse recording/reproducing devices are pro- 
vided with an external input terminal and when a trigger 
signal is inputted to an alarm terminal of the external 
input terminal, the intermittent recording is automati- 
cally switched to a recording of moving pictures. The 

70 alarm input signal to be inputted to the alarm terminal is 
usually linked to an emergency bell, alarm button and 
the like. 

[0006] The time lapse recording/reproducing device 
as described in the above, however, has problems as 
15 follows: 

Since a moving picture recording takes place after an 
alarm signal has been inputted, the moving pictures of 
the scenes in question are recorded in detail thereafter, 
but the scenes before the alarm signal is inputted 

20 remain as the video images recorded intermittently. It is 
needless to say that, if moving pictures before the alarm 
signal are available, the recorded moving pictures con- 
tribute greatly to the solution of an incident and the like. 
However, this is usually impractical since there is no telU 

25 ing when an alarm signal will be inputted. Furthermore, 
when an alarm signal is inputted, the reel of tape might 
be near the end of the reel or the reel might be in the 
process of rewinding. In these cases, the tape might be 
ended soon after the recording is switched to a moving 

30 picture recording or the recording is not performed at all 
or the like, thus resulting in a serious problem. 

Summary of the Invention 

35 [0007] The present invention deals with the foregoing 
problems and provides a time lapse recording/repro- 
ducing device improved in such a way that, while per- 
forming a normal intermittent video image recording, 
once an alarm signal as described in the above is input- 

40 ted, moving pictures of the scenes before and after the 
alarm signal is inputted are reliably recorded. 
[0008] In resolving the problems as described in the 
above, a time lapse recording/reproducing device of the 
present invention is provided with: 

45 

a picture compression/expansion unit with a means 
for applying an intra-frame picture compres- 
sion/expansion process to a video signal inputted 
from a video surveillance camera and the like; 

50 a first recording/reproducing unit using a disk like 
record medium and a second recording/reproduc- 
ing unit using a record medium that enables the 
recording for a longer period than the record 
medium used in the first recording/reproducing unit 

55 both being connected with the foregoing picture 
compression/expansion unit; 
a recording control unit to perform controlling by 
giving directions that a signal outputted and fed 
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from the foregoing picture compression/expansion 
unit is to be recorded on the record medium of the 
foregoing first recording/reproducing unit as a mov- 
ing picture and at the same time to be recorded 
intermittently on the record medium of the second 
recording/reproducing unit frame by frame; and 
an alarm signal generator to feed an alarm signal to 
the recording control unit, in which, upon feeding an 
alarm signal from the alarm signal generator, the 
recording control unit performs controlling by giving 
directions that the signal fed from the picture com- 
pression/expansion unit is to be recorded on the 
record medium of the first recording/reproducing 
unit for the duration from the time when the alarm 
signal was received to a predetermined time and 
then the recording operation is to be ended. 

According to the present invention, a time lapse record- 
ing/reproducing device with a new function can be real- 
ized, the new function being the capabilities of recording 
moving pictures of the scenes just before and after an 
alarm signal is inputted and also performing an intermit- 
tent recording for a long period. 

[0009] The invention as described in Claim 1 of the 
present invention is a time lapse recording/reproducing 
device provided with: 

an input/output circuit to input/output a video signal; 
a picture compression/expansion unit with a means 
for applying an intra-frame picture compres- 
sion/expansion process to a video signal inputted 
via the foregoing input/output circuit; 
a first recording/reproducing unit using a disk like 
record medium and a second recording/reproduc- 
ing unit using a record medium that enables the 
recording for a longer period than the above record 
medium, both beirig connected with the foregoing 
picture compression/expansion unit; 
a recording control unit to perform controlling by 
giving directions that a signal fed from the picture 
compression/expansion unit is to be recorded on 
the record medium of the first recording/reproduc- 
ing unit as a moving picture and at the same time to 
be recorded intermittently on the record medium of 
the second recording/reproducing unit; and 
an alarm signal generator to feed an alarm signal to 
the recording control unit, in which, upon feeding an 
alarm signal from the alarm signal generator, the 
recording control unit performs controlling by giving 
directions that the signal fed from the picture com- 
pression/expansion unit is to be recorded on the 
record medium of the first recording/reproducing 
unit for the duration from the time when the alarm 
signal was received to a predetermined time and 
then the recording operation is to be ended, thereby 
making it possible to realize a time lapse recording/ 
reproducing device with a new function of recording 
moving pictures of the scenes just before and after 



an alarm signal is inputted and also performing an 
intermittent recording for a long period. 

[0010] The invention as. described in Claim 2 is a time 
5 lapse recording device provided with: 

an input circuit to input a video signal; 
a picture compression unit with a means for apply- 
ing an intra-frame picture compression process to a 

10 video signal inputted via the foregoing input circuit; 
a first recording/reproducing unit using a disk like 
record medium and a second recording/reproduc- 
ing unit using a record medium that enables the 
recording for a longer period than the above record 

15 medium, both being connected with the foregoing 
picture compression unit;' 

a recording control unit to perform controlling by 
giving directions that a signal fed from the foregoing 
picture compression unit is to be recorded on the 

20 record medium of the first recording/reproducing 
unit as a moving picture and at the same time to be 
recorded intermittently on the record medium of the 
second recording/reproducing unit; and 
an alarm signal generator to feed an alarm signal to 

25 the recording control unit, in which, upon feeding an 
alarm signal from the alarm signal generator, the 
recording control unit performs controlling by giving 
directions that the signal fed from the picture com- 
pression unit is to be recorded on the record 

30 medium of the first recording/reproducing unit for 
the duration from the time when the alarm signal 
was received to a predetermined time and then the 
recording operation is to be ended, thereby making 
it possible to realize a time lapse recording device 

35 with a new function of recording moving pictures of 
the scenes just before and after an alarm signal is 
inputted and also performing an intermittent record- 
ing for a long period in the same way as the inven- 
tion described in Claim 1 . 

40 

[0011] The invention as described in Claim 3 is the 
time lapse recording/reproducing device as cited in 
Claim 1. in which the picture compression/expansion 
unit IS a picture compression/expansion unit of JPEG 

45 (Joint Photographic coding Experts Group) system and 
a video signal put through a picture compression proc- 
ess according to the JPEG system is recorded on each 
respective record medium of the foregoing first record- 
ing/reproducing unit and second recording/reproducing 

50 unit. 

[0012] The invention as described in Claim 4 is the 
time lapse recording/reproducing device as cited in 
Claim 1, in which the picture compression/expansion 
unit is a picture compression/expansion expansion unit 
55 of MPEG (Moving Picture coding Experts Group) sys- 
tem and a video signal put through a picture compres- 
sion process according to the MPEG system is 
recorded on each respective record medium of the fore- 
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going first recording/reproducing unit and second 
recording/ reproducing unit. 

[0013] ■ The invention as described in Claim 5 is the 
time lapse recording device as cited in Claim 2, in which 
the picture compression unit is a picture compression 
unit of JPEG system and a video signal put through a 
picture compression process according to the JPEG 
system is recorded on each respective record medium 
of the foregoing first recording/ reproducing unit and 
second recording/reproducing unit. 
[0014] The invention as described in Claim 6 is the 
time lapse recording device as cited in Claim 2, in which 
the picture compression unit is a picture compression 
unit of MPEG system and a video signal put through a 
picture compression process according to the MPEG 
system is recorded on each respective record medium 
of the foregoing first recording/ reproducing unit and 
second recording/reproducing unit. 
[0015] The invention as described in Claim 7 is the 
time lapse recording/reproducing device as cited in 
Claim 1 or the time lapse recording device in Claim 2, in 
which the foregoing first recording/reproducing unit 
uses a hard disk drive employing rigid platters as the 
record medium, thereby making it possible to perform a 
continuous recording almost without interruption to gain 
moving pictures by utilizing the high speed accessibility. 
[0016] The invention as described in Claim 8 is the 
time lapse recording/reproducing device as cited in 
Claim 1 or the time lapse recording device in Claim 2, in 
which the foregoing second recording/reproducing unit 
uses an optical disk drive employing an optical disk as 
the record medium, thereby realizing an intermittent 
video image recording for a long period. 
[0017] The invention as described in Claim 9 is the 
time lapse recording/reproducing device as cited in 
Claim 1 or the time lapse recording device in Claim 2, in 
which the foregoing second recording/reproducing unit 
uses a video tape recorder employing a video tape as 
the record medium, thereby realizing an intermittent 
video image recording for a long period. 
[0018] The invention as described in Claim 10 is the 
time lapse recording/reproducing device as cited in 
Claim 1 and Claim 3. in which the foregoing recording 
control unit performs controlling by giving directions that 
a one frame portion of the signal fed from the picture 
compression/expansion unit to the second record- 
ing/reproducing unit is to be recorded on the record 
medium of the second recording/reproducing unit for 
every periodicity or every time interval corresponding to 
an integral multiple of the periodicity of the frame syn- 
chronization signal fed to the recording control unit, 
thereby making it possible to perform an intermittent 
recording on the record medium of the second record- 
ing/reproducing unit. 

[0019] The invention as described in Claim 11 is the 
time lapse recording device as cited in Claim 2 and 
Claim 5, in which the foregoing recording control unit 
performs controlling by giving directions that a one 



frame portion of the signal fed from the picture compres- 
sion/expansion unit to the second recording/reproduc- 
ing unit is to be recorded on the record medium of the 
second recording/reproducing unit for every periodicity 

5 or every time interval corresponding to an integral multi- 
ple of the periodicity of the frame synchronization signal 
fed to the recording control unit, thereby making it pos- 
sible to perform an intermittent recording on the record 
medium of the second recording/reproducing unit. 

10 [0020] The invention as described in Claim 12 is the 
time lapse recording/reproducing device as cited in 
Claim 1 and Claim 3. in which the foregoing recording 
control unit performs controlling by giving directions that 
the number of arrivals of the frame signal fed to the 

15 recording control unit is to be counted and, when the 
arrival count has reached a predetermined number, a 
one frame portion of the signal fed from the picture com- 
pression/expansion unit to the second recording/ repro- 
ducing unit is to be recorded on the record medium of 

20 the second recording/reproducing unit, thereby making 
it possible to perform an intermittent recording on the 
record medium of the second recording/reproducing 
unit. 

[0021] The invention as described in Claim 13 is the 
25 time lapse recording device as cited in Claim 2 and 
Claim 5, in which the foregoing recording control unit 
performs controlling by giving directions that the 
number of arrivals of the frame signal fed to the record- 
ing control unit is to be counted and. when the arrival 
30 count has reached a predetermined number, a one 
frame portion of the signal fed from the picture compres- 
sion/expansion unit to the second recording/ reproduc- 
ing unit is to be recorded on the record medium of the 
second recording/reproducing unit, thereby making it 
35 possible to perform an intermittent recording on the 
record medium of the second recording/reproducing 
unit. 

[0022] The invention as described in Claim 14 is the 
time lapse recording/reproducing device as cited in 

40 Claim 1 and Claim 4, in which the foregoing recording 
control unit performs controlling by giving directions 
that, according to the output timing information of I 
frame fed from the picture compression/expansion unit 
of MPEG system to the recording control unit, the signal 

45 of I frame out of the signals fed from the picture com- 
pression/expansion unit of MPEG system to the second 
recording/reproducing unit is to be recorded on the 
record medium of the second recording/ reproducing 
unit for every periodicity or for every time interval corre- 

50 spending to an integral multiple of the periodicity, with 
which the signal of I frame is arranged, thereby making 
it possible to perform an intermittent recording on the 
record medium of the second recording/reproducing 
unit. 

55 [0023] The invention as described in Claim 15 is the 
time lapse recording device as cited in Claim 2 and 
Claim 6. in which the foregoing recording control unit 
performs controlling by giving directions that, according 
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to the output timing information of 1 frame fed from the 
picture compression unit of MPEG system to the record- 
ing control unit, the signal of I frame out of the signals 
fed from the picture compression unit of MPEG system 
to the second recording/reproducing unit is to be 
recorded on the record medium of the second record- 
ing/ reproducing unit for every periodicity or for every 
time interval corresponding to an integral multiple of the 
periodicity with which the signal of I frame is arranged, 
thereby making it possible to perform an intermittent 
recording on the record medium of the second record- 
ing/reproducing unit 

[0024] The invention as described in Claim 16 is the 
time lapse recording/reproducing device as cited in 
Claim 1 and Claim 4, in which the foregoing recording 
control unit performs controlling by giving directions 
that, according to the output timing information of 1 
frame fed from the picture compression/expansion unit 
of MPEG system to the recording control unit, the signal 
of I frame only out of the signals fed from the picture 
compression/expansion unit of MPEG system to the 
second recording/reproducing unit is to be recorded on 
the record medium of the second recording/ reproduc- 
ing unit for every time when the arrival count of I frame 
has reached a predetermined number, thereby making 
it possible to perform an intermittent recording on the 
record medium of the second recording/reproducing 
unit. 

[0025] The invention as described in Claim 17 is the 
time lapse recording device as cited in Claim 2 and 
Claim 6, in which the foregoing recording control unit 
performs controlling by giving directions that, according 
to the output timing information of I frame fed from the 
picture compression/expansion unit of MPEG system to 
the recording control unit, the signal of I frame only out 
of the signals fed from the picture compression/ expan- 
sion unit of MPEG system to the second recording/ 
reproducing unit is to be recorded on the record medium 
of the second recording/reproducing unit for every time 
when the arrival count of 1 frame has reached a prede- 
termined number, thereby making it possible to perform 
an intermittent recording on the record medium of the 
second recording/reproducing unit. 
[0026] The invention as described in Claim 18 is the 
time lapse recording/reproducing device as cited in 
Claim 1, in which the foregoing recording control unit 
performs controlling by giving directions that a signal fed 
from the picture compression/expansion unit is to be 
recorded on the record medium of the first record- 
ing/reproducing unit from the time when the alarm sig- 
^ nal is received to the time when the predetermined time 
reaches one half of the maximum allowable recording 
time of the first recording/reproducing unit and then the 
recording operation is to be ended, thereby making it 
possible to record and maintain moving pictures of the 
scenes before and after an alarm signal is received on 
the record medium of the first recording/reproducing 
unit. 



[0027] The invention as described in Claim 19 is the 
time lapse recording device as cited in Claim 2, in which 
the foregoing recording control unit performs controlling 
by giving directions that a signal fed from the picture 

5 compression unit is to be recorded on the record 
medium of the first recording/ reproducing unit from the 
time when the alarm signal is received to the time when 
the predetermined time reaches one half of the maxi- 
mum allowable recording time of the first recording/ 

ro reproducing unit and then the recording operation is to 
be ended, thereby making it possible to record and 
maintain moving pictures of the scenes before and after 
an alarm signal is received on the record medium of the 
first recording/reproducing unit. 

75 

Brief Description of the Drawings 
[0028] 

20 Fig. 1 is a block diagram of a time lapse record- 
ing/reproducing device in an exemplary embodi- 
ment of the present invention. 
Fig. 2 is a diagrammatic illustration depicting video 
image data in an MPEG compression system, 

25 Rg. 3 is a block diagram of a time lapse record- 
ing/reproducing device in another exemplary 
embodiment of the present invention. 
Rg. 4 is a flow chart showing how the time lapse 
recording/reproducing device of the present inven- 

30 tion shown in the block diagram of Fig. 1 operates. 

Fig. 5 is a flow chart showing how the time lapse 
recording/reproducing device of the present inven- 
tion shown in the block diagram of Fig. 3 operates. 

35 Preferred Embodiments of the Present Invention 

[0029] Next, an exemplary embodiment of the present 

invention will be described with reference to Fig. 1 . 

In Fig. 1. a video image signal from a video camera and 

40 the like is inputted to an input/output circuit 10. This 
video image signal is fed to a JPEG compres- 
sion/expansion circuit 11 employing a JPEG system, 
which is an intra-frame compression method, thereby 
applying an intra-frame compression process to the 

45 video image signal. The video image signal that was 
intra-frame compressed in the JPEG compression/ 
expansion circuit 11 is fed to a hard disk drive 1 2 serv- 
ing as a first video image signal recording/reproducing 
unit and an optical disk drive 13 serving as a second 

50 video image signal recording/ reproducing unit, thereby 
recording the video image signal on a rigid platter and 
an optica! disk, respectively according to the controlling 
of respective control signals fed from a recording control 
unit 14. 

55 In other words, by making the recording control unit 14 
give a direction of continuous recording to the hard disk 
drive 12 and a direction of intermittent recording to the 
optical disk drive 1 3, a continuous recording can be per- 
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formed on rigid platters and at the same time an inter- 
mittent recording can be performed on an optical disk. 
[0030] 'The hard disk drive 12 is featured to have high- 
speed accessibility and allowed to perform a repeated 
recording by having the head thereof returned to the 
beginning upon shifting the position of the head, thus 
requiring no rewinding as required of a tape. Since the 
recording data rate is high, the use of a video picture 
compression method reduces the amount of data, 
thereby making it possible to record moving pictures 
almost without interruption as if using an endless tape. 
Therefore, this hard disk drive 12 can not be replaced by 
a video tape recorder and by an optical disk driver, 
which takes a long time in head shifting and shows a rel- 
atively low recording data rate. Since a fixed memory 
unit is expensive and, with the intra-frame compression 
method having a low compression ratio, it can perform a 
recording only for a short period, the fixed, memory unit 
does not serve the purpose, 

[0031] As described in the above, the hard disk drive 
12 and optical disk drive 13 perform respective record- 
ings simultaneously, and suppose rigid platters of a 
hard disk drive keeps a record of a 30 minute moving 
picture and an optical disk of an optical disk drive keeps 
an intermittent record of one week's data, respectively 
then immediately after these recordings, moving pic- 
tures corresponding to the period of 30 minutes retroac- 
tive from the above point of time remains as a record on 
the foregoing rigid platters and data for the period of one 
week retroactive from the above point of time remains 
as a record on the foregoing optical disk. 
[0032] The information of an alarm signal is fed to the 
recording control unit 14 via an external input terminal 
15. Upon having received this information, the recording 
control unit 14, the performance of which will be 
described in detail later, has the recording operation of 
the hard disk drive 12 terminated in 15 minutes after a 
timer is activated when the period recordable on the 
rigid platters of the hard disk driver 12 is 30 minutes and 
the setting time of the timer is adjusted to 1 5 minutes 
equaling to one half of the above recordable period of 
30 minutes. Thus, moving pictures of the scenes before 
and after the time, when an alarm signal is inputted, are 
recorded for 15 minutes on the rigid platters of the hard 
disk driver 1 2 and at the same time the information of an 
intermittent recording for a long period can also be 
recorded on the optical disk of the optical disk driver 1 3. 
[0033] Here, a more detailed description will be made 
on the function of the recording control unit 14 of Fig. 1 
in an exemplary embodiment of the present invention. 
This recording control unit 14 can be formed of hard- 
ware but also can be realized by using a microproces- 
sor. A flow chart of the software of the microprocessor 
used as the recording control unit 14 is shown in Fig. 4. 
[0034] Next, the operational function of the recording 
control unit 1 4 will be described with reference to Fig. 4. 
[0035] First, before a recording operation is started, 
the recording control unit 14 makes a judgement on 



whether a recording operation is to be started or not. 
(Step 1) Usually the recording operation is initiated by 
an operational switch although this switch is not shown 
in Fig. 1. When the recording operation is started (Y 

5 side of Step 1), a timer 1 of a timer circuit 50 as shown 
in Fig. 1 is activated. (Step 2) This timer 1 is for record- 
ing intermittently the picture compression data fed to the 
optical disk driver 13 of Fig. 1 from the JPEG compres- 
sion/expansion circuit 1 1 . 

10 [0036] Since the J P EG compression/expansion circuit 

1 1 applies picture compression data processing to an 
inputted video image signal frame by frame, the record- 
ing direction operation can also be performed frame by 
frame for the video image signal, thereby needing timing 

15 to be taken through the use of a frame signal of the 
inputted video image signal. Therefore, a frame waiting 
process is performed in Step 3 to wait for the frame sig- 
nal to be inputted. A frame signal is fed to a recording 
control unit 14 from an input/output circuit 10 as shown 

20 in Fig. 1 , for example. 

[0037] During the frame waiting process, the lapse of 
time of the foregoing timer 1 is checked when the next 
frame signal is inputted (Y, side of Step 3). (Step 4) 
When a predetermined time has not yet elapsed (N side 

25 of Step 4), directions are given to record a picture com- 
pression data for one frame in the hard disk driver 12 
only (Step 5) On the other hand, when the time lapse of 
the timer 1 has exceeded the predetermined time (Y 
side of Step 4), the timer 1 is reactivated (Step 6) and at 

30 the same time directions are given to record a picture 
compression data for one frame on the optical disk 12 
(Step 7) and also to perform a one frame recording with 
the hard disk drive 12. (Step 5) Accordingly moving pic- 
tures are recorded on the rigid platters of the hard disk 

35 drive 12 and video images are recorded intermittently 
on the optical disk of the optical disk drive 13. 
[0038] As described in the above, when recordings of 
a one frame portion on the optical disk (Step 7) and on 
the rigid platters (Step 5) are finished according to the 

40 judgment made in Step 4 on whether N side or Y side, 
the existence of an alarm signal inputted via the exter- 
nal terminal 15 is checked. (Step 8) When there is no 
alarm signal inputted, a further checking is made on 
whether the recording operation is suspended or not. 

45 (Step 9) When directions are given to suspend the 
recording operation by means of an operational button 
and the like (Y side of Step 9). the recording operation 
is stopped. When directions are given not to suspend 
the recording operation (N side of Step 9), the process 

50 returns to Step 3 of Fig. 4 in order to perform a record- 
ing of the next frame. 

[0039] In the process of checking at Step 8 in Fig. 4, 
when there exists an alarm signal inputted (Y side of 
Step 8), a timer 2 in the timer circuit 50 as shown in Fig. 
55 1 is activated. (Step 10 in Fig. 4) The foregoing timer 1 
can also be used as the timer 2 but the latter is for sus- 
pending the recording operation of the hard disk driver 

12 and the time for suspension is set to one half of the 
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recording period of the hard disk drive 12. 
[0040] in Step 10. after the timer 2 is activated and 
during the franne waiting process in the same way as 
was in the foregoing Step 3 (Step 11). a lapse of time is 
being checked whether the foregoing pre-determined 
time has been reached or not after the timer 2 was acti- 
vated. (Step 12) When the time lapse of the timer 2 has 
not reached the predetermined time (N side of Step 12). 
the compression data continue to be recorded as mov- 
ing pictures on the rigid platters of the hard disk drive 1 2 
until the lapse of time reaches the predetermined time. 
(Step 13) On the other hand, at the time when the time 
lapse of the timer 2 has reached the predetermined time 
(Y side of Step 12). the recording operation is termi- 
nated. 

[0041] Thus, as described in an exemplary embodi- 
ment of the present invention with reference to Fig. 1 
and Fig. 4, moving pictures of the scenes can be 
recorded on the rigid platters of the hard disk drive 1 2 
during the period before and after the time when an 
alarm signal is inputted, and at the same time video 
images can be recorded intermittently for a long period 
on the optical disk of the optical disk drive 1 3. 
[0042] Furthermore, although the intermittent record- 
ing period and the recording period of the hard disk 
driver 12 before and after the inputting of the alarm sig- 
nal is controlled by using a timer, the same effect can be 
achieved by counting the number of the frame signals 
has been inputted. 

[0043] Fig. 3 is a block diagram of a time lapse record- 
ing/reproducing device in a second exemplary embodi- 
ment of the present invention. In Fig. 3. the blocks or 
elements having the same reference numerals, with the 
ones in Fig. 1 are meant to have the same structures as 
the blocks or elements as appear in Fig. 1 . Video image 
signals obtained from a video camera and the like are 
fed to an MPEG compression/expansion circuit 31 via 
an input/output circuit 10, where the information data of 
video images are compression processed in accord- 
ance with the MPEG system. 

[0044] For an easier understanding of the descriptions 
of exemplary embodiments of the present invention, a 
brief description will be made here about a compression 
technology of video image information. Television video 
images are formed of a collection of a freeze-frame pic- 
ture referred to as a frame. Since a moving picture of 
NTSC television system is composed of frames contin- 
uously reproduced at a rate of 30 frames per second, 
there is a method of compressing the information for 
each respective frame, which is referred to as an intra- 
frame compression system. This system is applicable to 
both a freeze-frame picture and a moving picture, and a 
typical system is the JPEG system, which is included in 
the ISO Standards. The exemplary embodiment as 
shown in Fig. 1 uses video image data obtained in 
accordance with this system. 

[0045] In addition, there is an MPEG system that 
deals with moving pictures only This system is a com- 



pression method developed by finding a very close cor- 
relation- ship in terms of time between the contents of 
each respective frame 

in a moving picture and characterized by setting up a 
5 reference frame for each respective certain period, hav- 
ing it frame intra coded (the frame thus compressed is 
referred to as an I frame) and at the same time having 
the frames to follow thereafter in succession predictive 
coded to form frames by compression having the differ- 
ed ential data between the reference frame and the frames 
to follow in succession. (The resulting frame is referred 
to as a P frame.) 

[0046] There is a frame called B frame (Bidirectionally 
Predictive Coded Frame) in the MPEG system in addi- 

15 tion to the 1 frame and P frame, but a description of the 
B frame is omitted since it is not used in the exemplary 
embodiments of the present invention. 
[0047] Fig. 2A shows video image data before com- 
pression and shows that the video image data is formed 

20 of frames. Fig. 2B shows an example of the video image 
data formed by compressing the video image data of 
Fig. 2A according to the MPEG system. As seen in Fig. 
2B, the I frames, are coded (intra-frame compressed) 
separately from other frames and located periodically. 

25 The P frames are formed of differential data from the I 
frames or by predictive coding of past 1 frames or P 
frames. In Fig. 2A and Rg.2B, the size of each respec- 
tive rectangle expresses the data size conceptually 
[0048] Now, the description of Fig. 3 is resumed. In 

30 Fig. 3, the video image signal treated by compression in 
the foregoing MPEG compression/expansion circuit 31 
is fed to the hard disk drive 1 2 and optical disk drive 1 3. 
The hard disk drive 12 is controlled by directions from 
the recording control unit 34 that the inputted video 

35 image signal is to be recorded continuously on the rigid , 
platters. On the other hand, the timing information, by 
which the I frame data is outputted to the recording con- 
trol unit 34 from the MPEG compression/expansion cir- 
cuit 31. is provided, and the optical disk drive 13 is 

40 controlled by directions to that the I frame signal only 
out of the video image signal fed from the MPEG com- 
pression/expansion circuit 31 is to be recorded on the 
optical disk. Thus, video images can be continuously 
recorded as moving pictures on the rigid platters and at 

45 the same time recorded intermittently on the optical 
disk. 

[0049] Furthermore, the information of an alarm signal 
is fed to the recording control unit 34 via the external 
input terminal 15, but its description is omitted here 

50 since the description is- the same as the one made 
about the exemplary embodiment of Fig. 1 . 
[0050] The foregoing recording control unit 34 of the 
exemplary embodiment in Fig. 3 can be realized by 
using a microprocessor. A flow chart in that case is 

55 shown in Rg. 5 and a description will be made primarily 
relative to the difference between the flow chart of Fig. 5 
and the flow chart of Fig. 4. 

[0051] First, in the same way as described relative to 
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Fig. 4, when a recording operation is started in Step 1 of 
Fig. 5 (Y side of Step 1), the timer 1 of the timer circuit 
50 located in the recording control unit 34 is activated 
(Step 2) and the step of operation goes to Step 3. In 
Step 3, a frame waiting process is performed in the 
same way as described relative to Fig. 4. In Step 4, a 
lapse of time of the timer 1 is checked as described rel- 
ative to Fig. 4. The function of the timer .1 is effective in 
recording intermittently picture compression data fed 
from the MPEG compression/expansion circuit 31 to the 
optical disk drive 13 of Fig. 3 in the same way as 
described relative to 
Fig. 4. 

[0052] As a result of checking the lapse of time of the 
timer 1 (Step 4), when a predetermined period is found 
not to have elapsed (N side of Step 4). directions are 
given to record a one frame portion of the picture com- 
pression data in the hard disk drive 12 only. (Step 15) 
On the other hand, when the lapse of time of the timer 1 
is found to have passed the predetermined period (Y 
side of Step 4), the step of operation goes to Step 14. 
where a check is made on whether the frame is an I 
frame or not As Fig. 3 shows, since the picture com- 
pression signal outputted from the MPEG compres- 
sionVexpansion circuit 31 and fed to the recording 
control unit 34 carries information to tell whether the 
frame is an I frame or not. a check is made on whether 
the frame is an I frame or not by utilizing the foregoing 
information. 

[0053] When the frame is not an I frame (N side of 
Step 4), the step of operation goes to Step 15, where 
the compression data is recorded only on the rigid plat- 
ters of the hard disk drive 12 without recording the com- 
pression data on the optical disk of the optical disk drive 
13. If the frame is an I frame (Y side of Step 14), the 
timer 1 is reactivated (Step 6) and the compression data 
of the ! frame is recorded on the optical disk of the opti- 
cal disk drive 13 (Step 16) and then recorded also on 
the rigid platters of the hard disk drive 12. (Step 15) 
Thus, the process Is repeated for every frame and the 
MPEG picture compression data are recorded on the 
rigid platters as moving pictures and also recorded 
intermittently on the optical disk. 
[0054] At this time, the time interval between intermit- 
tent recordings can be determined by time setting of the 
timer 1. The I frames are periodically disposed like the 
compressed picture data of MPEG as shown in Fig. 2B 
in a simplified format. Therefore, by employing the same 
time setting as the periodicity, at the interval of which 
the I frames are disposed, the picture data of all I frames 
are recorded intermittently on the optical disk. When an 
integral multiple of the foregoing periodicity is made as 
the set time, suppose fivefold, for example, then an I 
frame located at a position corresponding to the fifth 
frame is to be recorded on the optical disk after a certain 
1 frame has been recorded. Therefore, when the lapse 
of time of the timer 1 has not yet reached the set time 
corresponding to an integral multiple of the foregoing 



periodicity in Step 4 of Fig. 5, the step of operation goes 
to Step 15 via N side of Step 4 even if the frame is an I 
frame, and the i frame is recorded only on the rigid plat- 
ters. 

5 [0055] Upon completion of the processing in Step 15. 
the step of operation goes to Step 8, where a check is 
made on whether an alarm signal is inputted or not. as 
described relative to Fig. 4. When an alarm signal is 
inputted (Y side of Step 8), the timer 2 of the timer circuit 

10 50 in Fig. 3 is activated (Step 10) and the step of opera- 
tion goes to Step 1 1 of a frame waiting process. The set 
time of the timer 2 is made one half of the recording 
period of the hard disk drive 12 in the same way as 
before. 

75 [0056] In Step 12, when the lapse of time of the timer 

2 has not reached the set time (N side of Step 12), the 
MPEG compression data continue to be recorded as 
moving pictures on the rigid platters of the hard disk 
drive 12 until the lapse of time reaches the set time. 

20 (Step 17) When the lapse of time of the timer 2 has 
reached the set time (Y side of Step 12), the recording 
operation comes to an end in the same way as before. 
[0057] As described in the above with reference to Rg. 

3 and Fig. 5, a time lapse recording/reproducing device 
25 in a second exemplary embodiment of the present 

invention records moving pictures of the scenes, before 
and after the time when an alarm signal is inputted, on 
the rigid platters of the hard disk drive 12 and at the 
same time can record video images intermittently for a 
30 long period on the optical disk of the optical disk drive 
13. 

[0058] In addition, with the present exemplary embod- 
iment, the picture data of 1 frames are recorded intermit- 
tently on an optical disk with time intervals 

35 corresponding to the periodicity, whereby the I frames 
are located, i.e.. intervals equal to or an integral multiple 
of the periodicity of the I frame. Instead of the above, the 
number of arrivals of I frame is counted and every time, 
when the above number of arrivals reaches a predeter- 

40 mined count number, the picture data of I frames can 
also be recorded intermittently on the optical disk. 
[0059] Data of moving pictures recorded on rigid plat- 
ters by the use of a time lapse recording/reproducing 
device shown in the exemplary embodiment of Fig. 1 

45 are reproduced in a hard disk drive 12 of Fig. 1, 
expanded in a JPEG compression/expansion circuit 1 1 
and outputted from an input/output circuit 10, thereby 
returning to video image signals that are not data com- 
pressed. Also, the data intermittently recorded on an 

50 optical disk are reproduced in an optical disk drive 1 3 of 
Fig. 1. expanded in the JPEG compression/expansion 
circuit 1 1 and outputted form the input/output circuit 10. 
thereby returning to intermittent video image signals 
that are not data compressed and not continuous like 

55 moving pictures. 

[0060] Likewise, the data of moving pictures recorded 
on rigid platters by the use of a time lapse record- 
ing/reproducing device shown in the exemplary embod- 
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iment of Fig. 3 are reproduced in a hard disk drive 1 2 of 
Fig. 3, expanded in an MPEG compression/expansion 
circait 31 and outputted from the input/output circuit 10. 
thereby returning to video image signals that are not 
data compressed. Also, the data intermittently recorded 
on an optical disk are reproduced in an optical disk drive 
13 of Rg. 3, expanded in the MPEG compres- 
sion/expansion circuit 31 and outputted form the 
input/output circuit 10, thereby returning to intermittent 
video image signals that are not data compressed, 
[0061] What is readily thought of from the detailed 
description made in the above on the exemplary 
embodiments of the present invention is that respective 
video image data obtained by using a JPEG compres- 
sion circuit in place of the JPEG compression/expan- 
sion circuit in the exemplary embodiment as shown in 
Fig. 1 and a MPEG compression circuit in place of the 
MPEG compression/expansion circuit in the exemplary 
embodiment as shown in Rg. 3 can also be recorded on 
rigid platters as moving pictures and can be intermit- 
tently recorded on an optical disk. 
[0062] Furthermore, although picture data were 
recorded intermittently on an optical disk of an optical 
disk drive in the exemplary embodiments of the present 
invention as described in detail with reference to Fog. 1 
and Fig. 3, it goes without saying that the picture data 
can also be recorded intermittently on a video tape. 

Industrial Applicability 

[0063] According to the present invention as 
described in the above, picture data are not only 
recorded as moving pictures on rigid platters, which has 
high speed accessibility, but also, when a trigger signal 
like an alarm signal is inputted, moving pictures of the 
scenes before and after the trigger signal was inputted 
can be obtained in the form of recording on the rigid 
platters for a predetermined length of time together with 
the video images intermittently recorded on an optical 
disk. 

[0064] Therefore, when compared with a prior art 
device, which allowed a recording of moving pictures to 
be performed only after a trigger signal had been input- 
ted, the device prepared according to the present inven- 
tion can enhance greatly the value in its use in the field 
of security- 
Claims 

1. A recording/reproducing device for time lapse 
recording/reproducing a video signal comprising: 

an input/output circuit for inputting/outputting a 
video signal; 

a picture compression/expansion unit con- 
nected to said input/output circuit and provided 
with a means for intra-frame picture compress- 
ing/expanding a video signal inputted through 



said input/output circuit; 
a first recording/reproducing unit provided with 
a disk like record medium that is connected to 
said picture compression/expansion unit; 

5 a second recording/reproducing unit connected 

to said picture compression/expansion unit and 
provided with a record medium that has the 
capability of recording for a longer period than 
the record medium of said first recording/repro- 

10 ducing unit; 

a recording control unit to give directions and 
perform controlling so that a signal fed from 
said picture compression/expansion unit is 
recorded as a moving picture on the record 

75 rnedium of said first recording/reproducing unit 

and at the same time' recorded intermittently on 
the record medium of said second record- 
ing/reproducing unit; and 
an alarm signal generating means for feeding 

20 an alarm signal to said recording control unit, 

wherein said recording control unit has the 
recording operation thereof terminated after a 
signal fed from said picture compression/ 
expansion unit has been recorded on. the 

25 record medium of said first recording/reproduc- 

ing unit from the time, when an alarm signal 
from said alarm signal generating means was 
received, till a certain predetermined time. 

30 2. A recording device for time lapse recording a video 
signal comprising: 

an input circuit for inputting a video signal; 

a picture compression unit connected to said 

35 input circuit and provided with a means for 

intra-frame picture compressing a video signal 
inputted through said input circuit; 
a first recording/reproducing unit provided with 
a disk like record medium that is connected to 

40 said picture compression unit; 

a second recording/reproducing unit connected 
to said picture compression unit and provided 
with a record medium that has the capability of 
recording for a longer period than the record 

45 medium of said first recording/reproducing unit; 

a recording control unit to give directions and 
perform controlling so that a signal fed from 
said picture compression unit is recorded as a 
moving picture on the record medium of said 

50 first recording/reproducing unit and at the same 

time recorded intermittently on the record 
medium of said second recording/reproducing 
unit; and 

an alarm signal generating means for feeding 
55 an alarm signal to said recording control unit, 

wherein said recording control unit has the 
recording operation thereof terminated after a 
signal fed from said picture compression unit 
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has been recorded on a record medium of said 
first recording unit from the time, when an 
■alarm signal from said alarm signal generating 
means was received, till a certain predeter- 
mined time. 

3. The recording/reproducing device according to 
Clairn 1, wherein said picture compression/expan- 
sion unit is a picture compression/expansion unit of 
JPEG system, 

4. The recording/reproducing device according to 
Claim 1. wherein said picture compression/expan- 
sion unit is a picture compression/expansion unit of 
MPEG system. 

5. The recording device according to Claim 2. wherein 
said picture compression unit is a picture compres- 
sion unit of JPEG system. 

6. The recording device according to Claim 2. wherein 
said picture compression unit Is a picture compres- 
sion unit of MPEG system. 

7. The recording/reproducing device according to 
Claim 1 or the recording device according to Claim 
2, wherein said first recording/reproducing unit is a 
hard disk drive with rigid platters serving as a 
record medium. 

8. The recording/reproducing device according to 
Claim 1 or the recording device according to Claim 
2, wherein said second recording/reproducing unit 
is an optical disk drive with an optical disk serving 
as a record medium. 

9. The recording/reproducing device according to 
Claim 1 or the recording device according to Claim 
2, wherein said second recording/reproducing unit 
is a video tape player with a video tape serving as a 
record medium. 

10. The recording/reproducing device according to 
Claim 1 and Claim 3, wherein said recording control 
unit gives directions and performs controlling so 
that a one frame portion of the signal fed from said 
picture compression/expansion unit to said second 
recording/reproducing unit is recorded on the 
record medium of the second recording/reproduc- 
ing unit for every periodicity or every time interval 
corresponding to an integral multiple of the perio- 
dicity of the frame synchronization signal fed to said 
recording control unit. 

11. The recording device according to Claim 2 and 
Claim 5. wherein said recording control unit gives 
directions and perform controlling so that a one 
frame portion of the signal fed from said picture 



compression unit to said second recording/repro- 
ducing unit is recorded on the record medium of the 
second recording/reproducing unit for every perio- 
dicity or every time interval corresponding to an 
5 integral multiple of the periodicity of the frame syn- 

chronization signal fed to said recording control 
unit. 

12. The recording/reproducing device according to 
10 Claim 1 and Claim 3. wherein said recording control 

unit gives directions and performs controlling so 
that the number of arrivals of the frame synchroni- 
zation signal fed to said recording control unit is 
counted and a one frame portion of the signal fed 
75 from said picture compression/expansion unit to 
said second recording/reproducing unit is recorded 
on the record medium of the second record- 
ing/reproducing unit for every predetermined 
number of the arrival count. 

20 

1 3. The recording device according to Claim 2 and 
Claim 5, wherein said recording control unit gives 
directions and perforrns controlling so that the 
number of arrivals of the frame synchronization sig- 

25 nal fed to said recording control unit is counted and 
a one frame portion of the signal fed from said pic- 
ture compression unit to said second record- 
ing/reproducing unit is recorded on the record 
medium of the second recording/reproducing unit 

30 for every predetermined number of the arrival 
count. 

14. The recording/reproducing device according to 
Claim 1 and Claim 4, wherein said recording control 

35 unit gives directions and performs controlling so 
that, according to the timing information, whereby 
the I frame is outputted from said picture compres- 
sion/expansion unit of MPEG system to said 
recording control unit, the signal of I frame out of 

40 the signal fed from said picture compression/expan- 
sion unit of MPEG system to said second record- 
ing/reproducing unit is recorded on the record 
medium of the second recording/reproducing unit 
for every periodicity or for every time inten/al corre- 

45 spending to an integral multiple of the periodicity, 
with which the signal of 1 frame is arranged. 

15. The recording device according to Claim 2 and 
Claim 6, wherein said recording control unit gives 

50 directions and performs controlling so that, accord- 
ing to the timing information, whereby the 1 frame is 
outputted from said picture compression unit of 
MPEG system to said recording control unit, the 
signal of I frame out of the signal fed from said pic- 

55 ture compression unit of MPEG system to said sec- 
ond recording/reproducing unit is recorded on the 
record medium of the second recording/reproduc- 
ing unit for every periodicity or for every time inter- 
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val corresponding to an integral multiple of the 
periodicity, with which the signal of I frame is 
arranged. 

16. The recording/reproducing device according to 5 
Claim 1 and Claim 4, wherein said recording control 
unit gives directions and performs controlling so 
that, according to the timing information, whereby 

an I frame is outputted from said picture compres- 
sion/expansion unit of MPEG system to said io 
recording control unit, the number of arrivals of the 
I frame out of the signal fed from said picture com- 
pression/expansion unit of MPEG system to said 
second recording/reproducing unit and the I frame 
signal is recorded on the record medium of the sec- is 
ond recording/reproducing unit for every predeter- 
mined number of the arrival count 

17. The recording device according to Claim 2 and 
Claim 6. wherein said recording control unit gives 20 
directions and performs controlling so that, accord- 
ing to the timing information, whereby an I frame is 
outputted from said picture compression unit of 
MPEG system to said recording control unit, the 
number of arrivals of the i frame out of the signal fed 25 
from said picture compression unit of MPEG sys- 
tem to said second recording/reproducing unit and 

the I frame signal is recorded on the record medium 
of the second recording/reproducing unit for every 
predetermined number of the arrival count. 30 

18. The recording/reproducing device according to 
Claim 1, wherein said recording control unit per- 
forms controlling by giving directions so that a sig- 
nal fed from said picture compression/expansion 35 
unit is recorded on the record medium of said first 
recording/reproducing unit from the time, when said 
alarm signal is received, to the time, when said pre- 
determined time reaches one half of the maximum 
allowable recording time of said first record- 40 
ing/reproducing unit and then the recording opera- 
tion is ended. 

1 9. The recording device according to Claim 2, wherein 
said recording control unit performs controlling by 45 
giving directions so that a signal fed from said pic- 
ture compression unit is recorded on the record 
medium of said first recording/reproducing unit from 

the time, when said alarm signal is received, to the 
time, when said predetermined time reaches one so 
half of the maximum allowable recording time of 
said first recording/reproducing unit and then the 
recording operation is ended. 
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